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JIECTRONIC ASSEMBLY COMPRISING CERAMIC/ORGANIC HYBRID SUBSTRATE
WITH EMBEDDED CAPACITORS AND METHODS OF MANUFACTURE
Applicant: Kishore K. Chakravorty et al.
Serial No.: 09/650,566

1. (Amended) A multilayer substrate to mount a die comprising: = :,% ?{\
a ceramic portion comprising an embedded capacitor having first and second termmal;‘,z
a first plurality of lands on a first surface thereof, including a first land coupled to the ﬁr’s‘ix 2

terminal and a second land coupled to the second terminal, wherein the first and second lands are %

positioned to couple to corresponding power supply nodes of the die; and )
an organic portion comprising a plurality of conductors, including a first conductor coupling the

first land to the first terminal and a second conductor coupling the second land to the second terminal.

2. . The multilayer substrate recited in claim 1 and further comprising a second plurality of
lands on a second surface thereof, including a third land coupled to the first terminal and a fourth

land coupled to the second terminal.

3. The multilayer substrate recited in claim 2, wherein the pitch of the second plurality of
lands is greater than the pitch of the first plurality of lands, and wherein the pitch is increased

within the organic layer.

02

4. (Amended) The multilayer substrate recited in claim 2, wherein the first plurality of lands further -
comprises a fifth land positioned to couple to a corresponding signal node of the die, and wherein the
second plurality of lands comprises a sixth land coupled to the fifth land via a conductive path that

comprises one of the plurality of conductors.

T —————————
5. The multilayer substrate recited in claim 4, wherein the pitch of the second plurality of

lands is greater than the pitch of the first plurality of lands, and wherein the pitch is increased

within the organic layer.
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6. (Amended) The multilayer substrate recitedin claim 2, wherein the third and fourth lands are
positioned to couple to corresponding power supply nodes of an additional substrate subjacent to the

multilayer ceramic substrate.

7. The multilayer substrate recited in claim 1, wherein the capacitor comprises at least one

high permittivity layer.

8. The multilayer substrate recited in claim 1, wherein the capacitor comprises a plurality of

high permittivity layers.

9. The multilayer substrate recited in claim 8, wherein the capacitor comprises a plurality of
conductive layers interleaved with the high permittivity layers, such that alternating conductive

layers are coupled to the first and second lands, respectively.

10.  The multilayer substrate recited in claim 1, wherein the organic portion comprises a

plurality of layers, each comprising a portion of the plurality of conductors.

a

28. (Amended) A method for making a substratg to package a die, the method comprising:

forming a first portion of the substrate uiing ceramic materials, the first portion comprising at
least one capacitor having first and second terminals;

forming a second portion of the substrate uling organic materials, the second portion comprising
a plurality of conductors therein, including a first conductor coupled to the first terminal and a second

conductor coupled to the second terminal; and

forming a first plurality of lands on a surface ofithe second portion of the substrate, including a
first land coupled to the first conductor, and a second lany coupled to the second conductor, wherein the

first and second lands are positioned to couple to first and tecond power supply nodes of the die.

29. (Amended) The method recited in claim 28, wherein forming the first portion comprises forming a
first signal node, wherein fofrning the second portion comprises forming a third conductor coupled to the
first signal node, and wherein forming the first plurality of lands comprises forming a third land coupled

to the third conductor, the third land being positioned to couple to a signal node of the die.

—_————
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30.  The method recited in claim 28 and further comprising:

forming a second plurality of lands on a surface of the first portion of the substrate, including a
third land coupled to the first terminal, and a fourth land coupled to the second terminal, and
wherein forming the second portion comprises fanning out the plurality of conductors from a first

pitch of the first plurality of lands to a second pitch of the second plurality of lands.
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